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Mission Background 



'T 



Afte r @ several TI |S fcm e mpeBc HS 

is preparing to enter a low Mars orbit 




Yptrj flp flight surgeon, [g^ fyed fo ite £ 
mission commander’s video message 
supbli^^m|Kw|mi^&|^^^iohiet^S^ health 

magi w. 

status 

The rrfes^agej delayed '? 4 

transmission lag, confirim®^^‘VetuhS6/ § 

duty” criteria for missipf! specialist (M.C.) 


Medical Background ^ 


M.C., a 51 -yo missiod scientist had presented 2 
nibM^earj^. & f o,rwa w^pSfe 

chief complaint of Cardiac Palpitations 

M.(f. indicated feeling a strange 
“pressure! ii his, chest during these bouts 

ThrHepisodes, ipjp^r & tenf^^Jpiwith bed 
rest, were diagnosed as Paroxysmal Atrial 
Fibrillation (PAF) 
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off indicated: 0 CAD risk factors 

0 cardiac Ca 2+ score 
0 significant ectopy during Holter 
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Medical Background • 

M.C.’s cardiac exam 30 days before? m i ss ioft take- 
off indicated: 0 CAD risk factors 

0 cardiac Ca 2+ score 
0 significant ectopy during Holter 


Elwomainea duiroall thfflHPAF erodes 
revealed 


narrow complex QRS 

^ 0 ST- or T-\#a$e abnormality ’ 

* M.G? indicated having an UR 1 1 3 weeks before the 

first bout of in \)^iEh pseudo-ephedrine 

was used and a slight hand trends noted 

NASA 
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Medical Background * 

AF & the Astronaut Corps 

Mmm Xfa have ffeen diagnosed I 
among^ffladtHH& ||||recJ r astfflS|p| (~5%) 


^ N Since 2001, £. aSfmft^Pfafhd e rwe n t RFA traigment 
for atrial arrhythmias 

0^ ®^iMpGfflPPHtflj^bunger age MQs) fflwffiHg., 
these arri^ffjffi^gafjdetected fPjWpiO years) 



Due to: better heafflT surveillance? 
higher vagal tone? 
random chance? 
gravitational-flux induced? 
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Terrestrial Mechanisms 
of Atrial Fibrillation 


^T Pericarditis 


MetabolfraDisturaances 


Mission Question 1 : 

What Caused M.C.’s AF? 


2 


0* SEftpo ifISing 




15 N (j^iomTO^athy 


m Pericarditis 

Am. 

Polm/iral thyrbtbjSISS® 


^ Ibfjbg'eiftB 




^ Pulmonary embolism 

Idiopatl M ScfiS M B^ • 0 ^ ’•?' c 

- ^ - '* ! K*\*' £ * 

^ Myocardial infarction 



Mission Question 1 : 

What Caused M.C.’s AF? 


2 




(S' CO poisoning 
Cardiomyopathy 
Iatrogenic 

* ldi°pathfflffl(l^^0 

Myocardial infarction 


* Pericarditis 

Post-viral thyrotoxicosis 

R* jR : ' 'v 

Pulmonary embolism 
Structural 
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Continuation of Mission 


?$m&ce vehidjflfB prepajfflfjgj^fi 

enter a parking orbit around Mars 

■I 

Any chance of r ef uritfi^ OTE a rffHfff 1 

is impossible 






<? 
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Mission Question 2: 

At this point you decide to... 


watchful waitfflff, 

symptomatic / 

Abort mission due 

thromboembolic 

"c contfraS StartJASA dai fflwjl^^rfonthly 

C EKG f o 1 1 ow-up^l^Ps^ 

m continue mission, start a p-blocker for possible 
thyrotoxic disease 


?o^oc^ft3gt™ra& riHPof 


event 



Mission Question 2: 

At this point you decide to... 


continue mission, watchful waiting, EKG when 
symptomatic 

^ Abort mission due to poor prognosis & risk of 

thromboembolic event 

contjrcult sfartjASA daifljwffl^prfonthly 

EKG follow-up exams 

d continue mission, start a p -blocker for possible 
thyrotoxic disease 
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The Mission at Home 
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The Mission at Home 


A The last few weeks have Seen a harrowing 

expefi dfiW fQr you as the missiom Flight Surgeon 

A You have organized an international ^^tjfpace 
cariio|ogy e>$ert paneBfcecide;^ ,-v 

? ;|1 aooJRti f s^ffih sli’nfflpOT t>umar&nd JMarlarrd 
return to Earth within 6 months 

• continuing wrTO® Mar? landing and subsequent 
1 -year surface endeavour 
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The Mission at Hom% 

Crew Supplies 


Adequate ASAfor 






I ns ul qan t i®b agu | gffl jOTitrel & Wh 

contndi ' m >1^n a u t 
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The Mission at Hom% 

Crew Supplies 


Adequate ASA for t haw h o 


I pSul liJ5^!aritiSoag^l^fioni rate^nfnJl & fhyfprp 
control medications for one astronaut 


An Automat™ Extefftal DefibnllatorifAED) device 




Mission Question 3: 

Inquest 

Ifflyour experts 

conference, you state that: 


coagulation 

* tf#ipSpand d h e ra py 

outweigh Bw'stroke ;^r « 


c lowfnolecular werapmepaH™pi^^ffect^ in 
treating thromboembol&si£S associated with AF 

Immediate electrical cardioversion would preclude 
the need for anticoagulation 


Th% Mission at Honrv^ 



Inquest 


At the expertiianet you 
mission risk/benefit study analysis: 
long-duration mission profile 
age and excellent health of crew 
rSBjftjWBrand subsequent crew member impact, 
including fatal stroke 





A Conclusions: 

impact & risk of warfar^ therapy ^\SA therapy 


0 ** At time of mission planning, newer direct thrombin 
inhibitors not yet vetted 


Mission Question 3: 

Inquest 

Ifflyour experts 

conference, you state that: 


coagulation 

* tf#ipSpand d h e ra py 

outweigh Bw'stroke ;^r « 


c lowfnolecular werapmepaH™pi^^ffect^ in 
treating thromboembol&si£S associated with AF 

Immediate electrical cardioversion would preclude 
the need for anticoagulation 




Mission Question 3: 

Inquest 

1 3 your f nB pSio n a I experts’ 

conference, you state that: 



(t ASA is just as effective as warfarin for anti- 
coagulation 

Id' t|^riP||and difftc utt i fe^ ^rlff Sj^^^ varfar§| t therapy 
outweigh ffre stri&e rBR * 


“<5 A low-molecular weight heparin is not effective in 
treating thromboembolic risks associated with AF 



Immediate electrical cardioversion would preclude 
the need for anticoagulation 



CSA ASC 
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Continuation of Mission 
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^ Thesfir- Mai^su njT^j rii ^P ^rQceedeaBrie^tfflM^ 
until W yeaBaffir riofB^R^ ' 

hour^of persistent palpitations, just 3 days before 



Continuation of Mission 


5 


TherrMafflsu 

uiiti.l ^yealapEr f ri<^^Hp?4j < ;.' - ‘ 

hour^of persistent palpitations, just 3 days before 
scheduled lift-off & return 

9 .* . - -N ' ** 


Holtef Confirmed: AF - rapid ventricular response 

165 bpm 

pressure 90/50 mmHg 




Continuation of Mission 


5 


TherrMafflsu 

uiiti.l ^yealapEr f ri<^^Hp?4j < ;.' - ‘ 

hour^of persistent palpitations, just 3 days before 
scheduled lift-off & return 

9 .* . - -N ' Zr'f' - ** 


Hoftejtconfirmed: AF - rapid ventricular- response 

165 bpm 

pressure 90/50 mmHg 



M.C. notes feeling uncomfortable, but denies chest 
pressure or dyspnea 


Mission Question 4: 


5 


mSfe wdtnB! r e com m e ng : 




Nothing, MjaE. BaMfe expected j^pontanetiuaR 
convert to NSR in the next 24 hours 


Rate contrdff and reassess” 




^WRate cont^and irafE|8irnmedSPra^hemical 

cardioversion 

Immediate electrical cardioversion due to 

hypotension 
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Mission Question 4: 


fSR t n^^^^ Biiy ^v^W-WQLnc^ecom m e n p : 


c 

& 


Nothing, M.C. can be expected to spontaneously 
convert to NSR in the next 24 hours 

Rate control and reassess 


c Rate control and initiate immediate chemical 
cardioversion 


d Immediate electrical cardioversion due to 

hypotension 
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* Rate cM f i rst choice, AF can [ ventricu lar .fi 1 1 i ng 
by -20% 

C™'dra$PI blocker ^^-bl6ckegsideBB^S& v 
^ Spontaneous coD'^S®ffl^^f^^^^n0ui:i|(&$7%| 



Mission Question 4: 


5 


* Rate cM f i rst choice, AF can [ ventricu lar .fi 1 1 i ng 
by -20% 

C™'dra$PI blocker ^^-bl6ckegsideBB^S& v 
^ Spontaneous 

Electrical cardioversion onlywhen symptomatic 
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Continuation of Mission 



CrjMmember M.g> com ff^ci |g liSP AS A and|w®s 
acutely rate controlled with Ca 2+ CB 
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Continuation of Mission 


Crjfflmember M.Q> tgffiP AS A and 

acutely rate controlled with Ca 2+ CB 

Of interest was his conversion back to NSR during 
the 4 m i n utes of 3G X load i r|g d u ri ng I iff off from the 
Martian surface 


^ MiC. remained in NSR for the durafrem^fthe 
journey back to Earth and the mission was 
completed successfully 



Nummary 



This case was to acquaint the audgfflpwnQ^»g 
tremendous 6hal BBBR R ^IIfe^ Bff)^|gM^epn 
and medical mission 

















^ This case was to acquaint 

tremendous chalj ^^^ l ^f pte^3p^^and r , 
medical team when supporting a space ^iEpffiRj 


Li mited crew traini ng time, ^medidfl hardwares & 
pharmaceuticals manifested dictate aggressive 1 0 & 
2° prevention strategies to p Iff^^^^Hj 
billfon dollar IpKne ISpiSor all 
mission to the Moon or Mars 
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